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Rates of medial femorotibial (MFTC) cartilage loss (meanSD) in KR and control
knees
T0/T-1
(n¼144)
T-1/T-2
(n¼121)
T-2/T-3
(n¼90)
T-3/T-4
(n¼53)
KRs (mm) -0.1580.33 -0.0950.23 -0.0880.19 -0.0790.22
Controls
(mm)
-0.0590.16 -0.0690.16 -0.0670.11 -0.0670.16
p (paired t) 0.0012 0.39 0.37 0.51
Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S174was amore consistent, larger and strongly correlated change in JSWand
FTA. In valgus knees, after an initial lag, medial JSW also declined
longitudinally starting at approximately 24 months, though to a much
lesser degree. KL progressors with valgus knees demonstrated
increased valgus change compared to non-progressors, despite similar
changes in medial JSW.
Conclusions: This is the ﬁrst study to track longitudinal change in both
lower limb alignment and medial JSW and appears to show a strong
correlation between the two, particularly in KL progressors. Changes in
alignment as disease develops has been suggested as a cause of rapid
disease progression, and further work to study the temporal relation-
ship and correlate these ﬁndings with change in pain, meniscal, ACL and
other structural changes, could shed light on knee OA incidence and
progression.
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Purpose: Knee replacement (KR) may be viewed as “joint death” from
a “clinical endpoint” perspective. Hence, it is important to characterize
long-term changes to synovial joint structures that predict KR, and to
understand their dynamics. Our prior studies show that rates of carti-
lage loss (measured quantitatively with MRI) are greater in knees in the
year prior to KR than in controls, which have the same (baseline)
radiographic disease stage. The purpose of this analysis was to examine
whether differences in rates of cartilage loss are apparent earlier, that is,
up to 4 years prior to KR.
Methods:We studied knees from the Osteoarthritis Initiative (OAI) who
received a KR between 12-60 month follow-up (12M-60M). One control
(who did not receive a KR through 60M) was matched to each case by
sex, age (5y), and baseline KLG (0-1, 2, 3, 4), minimizing medial/lateral
JSN mismatch. Segmentation of weight-bearing femoro-tibial cartilage
was performed by 12 readers (Chondrometrics GmbH) blinded to
acquisition order, using sagittal 3T DESSwe MRI. The time points prior
to KR (T0) and those 12, 24, 36, and 48 months earlier (T-1 through T-4)
were analyzed as far as available (e.g. 24M KRs only had T0 and T-1).
Cartilage thickness (ThCtAB) in the medial compartment (MFTC) was
selected as primary, and that in the central medial tibia as secondary
endpoint since it was previously shown to be most predictive at T-1 to
T0. Comparisons included paired t-tests for differences in cartilage loss
between case/control pairs, case-control (cc)AUCs (ROC analysis), and
aAUCs that additionally adjusted for BMI and pain frequency at the
beginning of each observation interval.
Results: 220 knees of 190 OAI participants received a KR (37@24M,
60@36M, 58@48M, and 65 @60M). Of these, 176 knees had baseline
central X-ray readings (54 baseline KLG 0-2, 66 KLG3, and 56 KLG4),
MRIs 1 year apart for at least 1 of 4 intervals, and amatched control (age
648.83; BMI 294.5; 78 male and 98 female knees). In KR cases, MFTC
cartilage loss between T-1 and T0 was approx. 2.7x that in controls (adj.
p¼0.0012, ccAUC¼0.57, aAUC¼0.62; Table 1). In each previous 1 year
time intervals (T-4 to T-1) cartilage loss in KR cases was only approx.
1.5x that in controls, with changes in controls being of similar magni-
tude across all annual observation periods (Table 1). Differences in rates
of change in case/control pairs prior to T-1 showed a trend, but did not
reach statistical signiﬁcance. The ﬁndings were similar in the central
medial tibia, and similar when restricting analyses to 60M cases and
controls with data available for all time points (T-4 through T0; n¼31;
results not shown.
Conclusions: The rate of medial femorotibial cartilage loss appeared to
increase substantially in the year prior to KR (T-1 to T0) compared to
previous time intervals. During earlier time intervals (T-4 to T-1), rates
of change in KR cases were moderately greater than in controls, but the
difference did not reach statistical signiﬁcance. The trajectory of
quantitative cartilage change in the years prior to KR is similar to that
previously observed for change in symptoms.ccAUC
[95%CI]
0.57 [.50-.63] 0.53 [.45-.60] 0.53 [.45-.62] 0.55 [.44-.66]
aAUC
[95%CI]
0.62 [.56-.69] 0.57 [.49-.64] 0.53 [.45-.62] 0.73 [.63-.83]
